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(54) HIGH POLYMER LUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a LED driven at 
a low voltage with high efficiency by containing 
respective one or more kinds of specific first and second 
repeating units in a luminescent layer, setting respective 
ratios of the first and second repeating units to total 
repeating units to be specific values, and containing high 
polymer phosphor with a specific number-average 
molecular weight of polystyrene conversion. 
SOLUTION: A luminescent layer contains respective one 
or more kinds of repeating units represented 
respectively by formula I and formula II, ratio of the 
repeating units represented by formula I to total 
repeating units is more than 50 mol% and less than 99.9 
mol%, ratio of the repeating units represented by formula 
II to total repeating units is more than 0.1 mol% and less 
than 50 mol%, and it is a luminescent element containing 
high molecular phosphor with 103-108 number-average 
molecular weight of polystyrene conversion. In the 
formula I, Ar1 is an arylene group or a heterocyclic 

compound group; X1 and X2 are O, S, an alkylene group, or a heterocyclic compound group; R1 
is a group similar to X1 ; R2 and R3 are hydrogen, an alkyl group, or a heterocyclic compound, 
and n is 0 or 1. In the formula II, Ar2 is a group similar to Ar1; R14 and R15 are groups similar to 
R1; and m is 0 is 1. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]In a polymers light emitting device which has a luminous layer in inter-electrode [ which 
consists of the anode and the negative pole of a couple transparent / at least one side / or 
translucent ], This luminous layer includes one or more kinds of repeating units shown with a 
following formula (1) and a following formula (2), respectively, And a repeating unit shown with a 
following formula (1) is less than more than 50 mol %99.9 mol % of all the repeating units, A 
polymers light emitting device which a repeating unit shown with a following formula (2) is less 
than more than 0.1 mol %50 mol % of all the repeating units, and is characterized by a number 
average molecular weight of polystyrene conversion containing a polymeric fluorescent 

substance which are 10 3 - 10 8 . 
[Formula 1] 

X-j x 2 



-Ar,— (cR 2 =CR 3 ^- 



(1) 

[An is a heterocyclic compound group with which the number of the carbon atoms contained in 

the allylene group or principal chain part which the number of the carbon atoms contained in a 
principal chain part becomes from 6-60 consists of 4-60 among a formula. This A^ here as 

substituents other than X ^F^-X 2 . The alkyl group of the carbon numbers 1-20, an alkoxy 

group, an alkylthio group, the aryl group of the alkyl silyl group; carbon numbers 6-60, and the 
heterocyclic compound group of the aryloxy group; carbon numbers 4-60; it may have one or 
more bases chosen from the group which consists of an aryl ethenyl group of the carbon 
numbers 8-60. X 1 and X 2 are O, S, and Se independently, respectively, [Formula 2] 

N 
R 4 

** [Formula 3] 
Rs Rs 

** [Formula 4] 

V 

II 

o 

** [Formula 5]- The basis chosen from the group which consists of CR 7 =CRg-, the alkylene 

group of the carbon numbers 1-20, an allylene group of the carbon numbers 6-60, and a divalent 
heterocyclic compound group of the carbon numbers 4-60 is shown. X 1 and X 2 are combined 
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with two carbon atoms in Ar^ respectively, and these two carbon atoms adjoin mutually, or have 
sandwiched one carbon atom in between. R 1 is O, S, and Se. [Formula 6] 



N 
i 

R 9 



** [Formula 7] 



Si 

/ v 

R 10 R 11 



** [Formula 8] 

V 
n 
o 



** [Formula 9]- The basis which connected one or more bases chosen from the group which 
consists of CR 12 =CR 13 -, the alkylene group of the carbon numbers 1-20, an allylene group of the 

carbon numbers 6-60, and a divalent heterocyclic compound group of the carbon numbers 4-60 
is shown. However, in X ^-R^X 2 , two or more hetero atoms other than a carbon atom do not 

connect continuously. R 2 and R 3 show the basis chosen from the group which consists of 

hydrogen, the alkyl group of the carbon numbers 1-20, the aryl group of the carbon numbers 6- 
60, a heterocyclic compound group of the carbon numbers 4-60, and a cyano group 
independently, respectively. R 4 - R 13 show the basis chosen from the group which consists of 

hydrogen, the alkyl group of the carbon numbers 1 -20, an aryl group of the carbon numbers 6- 
60, and a heterocyclic compound group of the carbon numbers 4-60 independently, respectively, 
n is 0 or 1 . ] 
[Formula 10] 

- Ar 2 -(CR 14 =CR 15 ) m (2) 

[Ar 2 is a divalent heterocyclic compound group with which the number of the carbon atoms 

contained in the allylene group or principal chain part which the number of the carbon atoms 
contained in a principal chain part becomes from 6-60 consists of 4-60 here. Ar 2 does not have 

a substituent shown by X j-R-j-X 2 of a formula (1). R 14 and R 15 show independently the basis 

chosen from the group which consists of hydrogen, the alkyl group of the carbon numbers 1-20, 
the aryl group of the carbon numbers 6-60, a heterocyclic compound group of the carbon 
numbers 4-60, and a cyano group, respectively, m is 0 or 1 . ] 

[Claim 2]The polymers light emitting device according to claim 1 providing a layer which adjoins 
this electrode and consists of conductive polymers between at least one electrode and a 
luminous layer. 

[Claim 3]The polymers light emitting device according to claim 1 having adjoined this electrode 
and providing an insulating layer of 2 nm or less of thickness between at least one electrode and 
a luminous layer. 

[Claim 4]The polymers light emitting device according to any one of claims 1 to 3 providing an 
electron transport layer between the negative pole and a luminous layer. 

[Claim 5]The polymers light emitting device according to any one of claims 1 to 3 providing an 
electron hole transporting bed between the anode and a luminous layer. 

[Claim 6]The polymers light emitting device according to any one of claims 1 to 3 providing an 
electron hole transporting bed between an electron transport layer, and the anode and a 
luminous layer between the negative pole and a luminous layer. 

[Translation done.] 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the polymers light emitting device (it may be 
hereafter called polymers LED.) which has a luminous layer containing a polymeric fluorescent 
substance. 
[0002] 

[Description of the Prior Art]Although the inorganic electroluminescent element (it may be 
hereafter called an inorganic EL element.) using the inorganic fluorescent substance as a 
luminescent material was used for displays, such as a source of sheet-like light as a back light, 
and a flat-panel display, for example, it needed exchange of high tension for making light emit. 
[0003]In recent years, organic fluorescent dye is made into a luminous layer, and the organic 
electroluminescence element (it may be called an organic EL device below.) which has the two- 
layer structure which laminated this and the organic charge transport compound used for the 
photo conductor of electro photography, etc. is reported (JP,59-194393,A). Since an organic EL 
device has the feature that luminescence of many colors is obtained easily in addition to a low 
voltage drive and high-intensity, compared with an inorganic EL element, many trials are 
reported about element structure, organic fluorescent dye, and an organic charge transport 
compound. [L with a Japanese journal OBU applied physics (Jpn.J.Appl.Phys.) of volume [ 27th ] 
269 pages (1988)] **[The 65th volume of journal OBU applied physics (J. Appl.Phys.), 3610 
pages (1989)] . 

[0004]Apart from the organic EL device using a low-molecular organic compound, about 
polymers LED using the luminescent material of the amount of polymers mainly. WO No. 9013148 
public presentation specification, JP,3-244630,A, applied physics Letters (Appl.Phys.Lett.) — the 
58th volume, It is proposed at 1982 pages (1991) etc., and in the example of WO No. 9013148 
public presentation specification. A soluble precursor is formed on an electrode and the poly (p- 
phenylenevinylene) thin film changed into conjugated system polymers being obtained and the 
element using it are indicated by heat-treating. 

[0005]The conjugated system polymers in which itself has the feature that it is meltable to a 
solvent and heat treatment is unnecessary are illustrated by JP,3-244630,A. applied physics 
Letters (Appl.Phys.Lett.) — polymers LED created also to the 58th volume and 1 982 pages 
(1991) using a high polymer luminescent material and it meltable to a solvent is indicated. 
[0006]It is thought that polymers LED is advantageous to large-area-izing or low-cost-izing, and 
the membranous mechanical strength is also excellent as compared with the case where a low 
molecule fluorescent substance is vapor-deposited since it is polymers since it can produce an 
organic layer easily by spreading. 

[0007]As a polymeric fluorescent substance used for these polymers LED, conventionally, 
Besides the above-mentioned poly (p-phenylenevinylene), he is Polyful Oren (the 30th volume of 
Japanese journal OBU applied physics (Jpn.J.Appl.Phys.)). L1941 page (1991), a poly para- 
phenylene derivative (the 4th volume of advanced MATERIARUZU (Adv.Mater.), 36 pages (1 992)), 
etc. are reported. 

[0008]Thus, in polymers LED, the polymer material with which solubility was good, and was 
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excellent in membrane formation nature, and a luminescent characteristic or the charge 

transport characteristic was excellent was called for. 

[0009] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the low 
voltage and polymers LED which it is efficient and can be driven using the polymeric fluorescent 
substance which was excellent in membrane formation nature, and was excellent in the 
luminescent characteristic. 
[0010] 

[Means for Solving the Problem]As a result of seeing such a situation and examining it 
wholeheartedly, by using a polymeric fluorescent substance which has a specific repeating unit, 
this invention persons found out that low-voltage and polymers LED which it is efficient and can 
be driven was obtained, and resulted in this invention. 

[001 1]Namely, in a polymers light emitting device which has a luminous layer in inter-electrode 
[ which consists of the anode and the negative pole of a couple that at least one side of this 
invention is transparent or translucent ], This luminous layer includes one or more kinds of 
repeating units shown with a following formula (1) and a following formula (2), respectively, And a 
repeating unit shown with a following formula (1) is less than more than 50 mol %99.9 mol % of all 
the repeating units, and a number average molecular weight of polystyrene conversion is applied 

to polymers LED containing a polymeric fluorescent substance which are 10 J - 10 °. 
[001 2] 
[Formula 1 1] 

-Ar, (cR 2 =CR 3 -}- 

ii 

(1) 

[Ar 1 is a heterocyclic compound group with which the number of the carbon atoms contained in 

the allylene group or principal chain part which the number of the carbon atoms contained in a 
principal chain part becomes from 6-60 consists of 4-60 among a formula. This Ar^ here as 

substituents other than X j-R-j-X 2 , The alkyl group of the carbon numbers 1-20, an alkoxy 

group, an alkylthio group, the aryl group of the alkyl silyl group; carbon numbers 6-60, and the 
heterocyclic compound group of the aryloxy group; carbon numbers 4-60; it may have one or 
more bases chosen from the group which consists of an aryl ethenyl group of the carbon 
numbers 8-60. X 1 and X 2 are O, S, and Se independently, respectively, [0013] 

[Formula 12] 

N 
i 

R* 

** [0014] 
[Formula 13] 

Si 

/ N 

R5 ^6 

** [001 5] 
[Formula 14] 

c 

II 

o 

** [001 6] 

[Formula 15]- The basis chosen from the group which consists of CR 7 =CR g -, the alkylene group 
of the carbon numbers 1-20, an allylene group of the carbon numbers 6-60, or a divalent 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2009/01/30 



JP,2000-306673,A [DETAILED DESCRIPTION] 



3/14 ^— v 



heterocyclic compound group of the carbon numbers 4-60 is shown. X 1 and X 2 are combined 
with two carbon atoms in Ar^ respectively, and these two carbon atoms adjoin mutually, or have 
sandwiched one carbon atom in between. O, S, Se, [0017] 
[Formula 16] 



N 

i 



** [0018] 
[Formula 17] 



Si 

/ v 

R 10 R-i-i 



** [0019] 
[Formula 18] 

V 
II 

o 



** [0020] 

[Formula 19]- The basis which connected one or more bases chosen from the group which 
consists of CR 12 =CR 13 - the alkylene group of the carbon numbers 1-20, an allylene group of the 

carbon numbers 6-60, or a divalent heterocyclic compound group of the carbon numbers 4-60 is 
shown. However, in X j-R-j-X 2 , two or more hetero atoms other than a carbon atom do not 

connect continuously. R 2 and R 3 show the basis chosen from the group which consists of 

hydrogen, the alkyl group of the carbon numbers 1-20, the aryl group of the carbon numbers 6- 
60, a heterocyclic compound group of the carbon numbers 4-60, and a cyano group 
independently, respectively. R 4 - R 13 show the basis chosen from the group which consists of 

hydrogen, the alkyl group of the carbon numbers 1-20, an aryl group of the carbon numbers 6- 
60, and a heterocyclic compound group of the carbon numbers 4-60 independently, respectively, 
n is 0 or 1 . ] 
[0021] 

[Formula 20] 

-Ar 2 -(CR 14 =CR 15 ) m - (2) 

[Ar 2 is a divalent heterocyclic compound group with which the number of the carbon atoms 

contained in the allylene group or principal chain part which the number of the carbon atoms 
contained in a principal chain part becomes from 6-60 consists of 4-60 here. Ar 2 does not have 

a substituent shown by X ^R^X 2 of a formula (1). R 14 and R 15 show independently the basis 

chosen from the group which consists of hydrogen, the alkyl group of the carbon numbers 1 -20, 
the aryl group of the carbon numbers 6-60, a heterocyclic compound group of the carbon 
numbers 4-60, and a cyano group, respectively, m is 0 or 1. ] 
[0022] 

[Embodiment of the Invention]Hereafter, polymers LED of this invention is explained in detail, the 
repeating unit shown by the formula (1) and a formula (2) as a structure of polymers LED of this 
invention — ** — the polymeric fluorescent substance included in fixed quantity is used for a 
luminous layer Between polymers LED, the anode, and the luminous layer which provided the 
electron transport layer between the negative pole and a luminous layer as polymers LED of this 
invention, Polymers LED etc. which provided the electron transport layer between polymers LED, 
the negative pole, and the luminous layer which provided the electron hole transporting bed, and 
provided the electron hole transporting bed in it between the anode and a luminous layer are 
mentioned. 

[0023]For example, specifically, the following structures of a-d are illustrated. 
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a) The anode / luminous layer / negative pole b anode / electron hole transporting bed / 
luminous layer / negative pole c anode / luminous layer / electron transport layer / negative 
pole d anode / electron hole transporting bed / luminous layer / electron transport layer / 
negative pole (here, it is shown that each class adjoins and / is laminated.) It is below the same. 
A luminous layer is a layer which has a function which emits light, and is a layer in which an 
electron hole transporting bed has the function to convey an electron hole here, and an electron 
transport layer is a layer which has the function to convey an electron. An electron transport 
layer and an electron hole transporting bed are generically called a charge transport layer. A 
luminous layer, an electron hole transporting bed, and an electron transport layer may be used 
more than two-layer independently, respectively. 

[0024]Generally what has the function to improve the electric charge injection efficiency from an 
electrode among the charge transport layers which adjoined the electrode and were provided, 
and has the effect of dropping the driver voltage of an element may be called especially an 
electric charge pouring layer (a hole injection layer, an electronic injection layer). Furthermore, 
for an improvement of the improvement in adhesion with an electrode, and electric charge 
pouring from an electrode, an electrode may be adjoined, and the aforementioned electric charge 
pouring layer or the insulating layer of 2 nm or less of thickness may be provided, and a thin 
buffer layer may be inserted in the interface of a charge transport layer or a luminous layer for 
the improvement in adhesion of an interface, mixed prevention, etc. About the turn of the layer 
to laminate, a number, and the thickness of each class, luminous efficiency and an element life 
can be taken into consideration, and it can use suitably. 

[0025]In this invention, polymers LED which adjoined the negative pole and provided the electric 
charge pouring layer as polymers LED which provided the electric charge pouring layer (an 
electronic injection layer, a hole injection layer), and polymers LED which adjoined the anode and 
provided the electric charge pouring layer are mentioned. For example, specifically, the following 
structures of e-p are illustrated. 

e) Anode / electric charge pouring layer / luminous layer / negative pole f anode / luminous 
layer / electric charge pouring layer / negative pole g anode / electric charge pouring layer / 
luminous layer / electric charge pouring layer / negative pole h anode / electric charge pouring 
layer / electron hole transporting bed / luminous layer / negative pole i anode / electron hole 
transporting bed / luminous layer / electric charge pouring layer / negative pole j anode / 
electric charge pouring layer / electron hole transporting bed / luminous layer/. Electric charge 
pouring layer / negative pole k anode / electric charge pouring layer / luminous layer / charge 
transport layer / negative pole I anode / luminous layer / electron transport layer / electric 
charge pouring layer / negative pole m anode / electric charge pouring layer / luminous layer / 
electron transport layer / electric charge pouring layer / negative pole n anode / electric charge 
pouring layer / electron hole transporting bed / luminous layer / charge transport layer / 
negative pole o anode / electron hole transporting bed/. A luminous layer / electron transport 
layer / electric charge pouring layer / negative pole p anode / electric charge pouring layer / 
electron hole transporting bed / luminous layer / electron transport layer / electric charge 
pouring layer / negative pole [0026]The layer which contains a conductive polymer as a concrete 
example of an electric charge pouring layer; It is provided between the anode and an electron 
hole transporting bed, The layer containing the material which has the ionization potential of the 
middle value of an anode material and the hole transporting material included in an electron hole 
transporting bed; it is provided between the negative pole and an electron transport layer, and 
the layer containing the material which has the electron affinity of the middle value of a cathode 
material and the electron transport material included in an electron transport layer are 
illustrated. In the case of the included layer, the above-mentioned electric charge pouring layer a 
conductive polymer the electrical conductivity of this conductive polymer, It is preferred that 

more than 10 S/cm is below 10 , in order to make the leakage current between emission 

pixels small, below 10 2 is [ more than 10 -5 S/cm ] more preferred, and below 10 1 is [ more than 

10 _5 S/cm ] still more preferred. Usually, in order for below 1 0 ^ to carry out [ more than 1 0 

5 S/cm ] the electrical conductivity of this conductive polymer, optimum dose of ion is doped to 
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this conductive polymer. 

[0027]If the kind of ion to dope is a hole injection layer and they are an anion and an electronic 
injection layer, it is a cation. As an example of an anion, polystyrene sulfonate ion„alkylbenzene- 
sulfonic-acid ion, camphor sulfonic acid ion, etc. are illustrated, and a lithium ion, sodium ion, 
potassium ion, tetrabuthyl ammonium ion, etc. are illustrated as an example of a cation. As 
thickness of an electric charge pouring layer, it is 1 nm - 100 nm, for example, and 2 nm - 50 nm 
are preferred. 

[0028]What is necessary is just to choose suitably the material used for an electric charge 
pouring layer by a relation with the material of an electrode or the adjoining layer, Conductive 
polymers, such as poly aniline and its derivative, a polythiophene and its derivative, 
polyphenylene vinylene and its derivative, poly thienylene vinylene, and its derivative, metal 
phthalocyanines (copper phthalocyanine etc.), carbon, etc. are illustrated. 
[0029]The insulating layer of 2 nm or less of thickness has a function which makes electric 
charge pouring easy. As a material of the above-mentioned insulating layer, metal fluoride, a 
metallic oxide, an organic insulating material, etc. are mentioned. Polymers LED which adjoined 
the negative pole and provided the insulating layer of 2 nm or less of thickness as polymers LED 
which provided the insulating layer of 2 nm or less of thickness, and polymers LED which 
adjoined the anode and provided the insulating layer of 2 nm or less of thickness are mentioned. 
[0030] Concrete for example, the structure of following q-ab is illustrated, 
q) The insulating layer / electron hole transporting bed / luminous layer / negative pole u 
anode / electron hole transporting bed / luminous layer of 2 nm or less of the insulating layer / 
negative pole t anode / thickness of 2 nm or less of the insulating layer / luminous layer / 
thickness of 2 nm or less of the insulating layer / negative pole s anode / thickness of 2 nm or 
less of the insulating layer / luminous layer / negative pole r anode / luminous layer / thickness 
of 2 nm or less of the anode / thickness. 2 nm of the insulating layer / negative pole y anode / 
thickness of 2 nm or less of the insulating layer / luminous layer / electron transport layer / 
negative pole x anode / luminous layer / electron transport layer / thickness of 2 nm or less of 
the insulating layer / negative pole w anode / thickness of 2 nm or less of the insulating layer / 
electron hole transporting bed / luminous layer / thickness of 2 nm or less of the insulating 
layer / negative pole v anode / thickness of 2 nm or less of /thickness. Insulating-layer [ of 2 
nm or less of the insulating layer / negative pole ab anode / thickness of 2 nm or less of an 
insulating layer / electron hole transporting bed / luminous layer / electron transport layer / 
negative pole aa anode / electron hole transporting bed / luminous layer / electron transport 
layer / thickness of 2 nm or less of the insulating layer / negative pole z anode / thickness of 2 
nm or less of the following insulating layer / luminous layer / electron transport layer / 
thickness ]/. The insulating layer/negative pole of 2 nm or less of an electron hole transporting 
bed / luminous layer / electron transport layer / thickness [0031]The polymeric fluorescent 
substance used for the luminous layer of polymers LED of this invention, One or more kinds of 
repeating units shown with said formula (1) and a following formula (2) are included, respectively. 
And the repeating unit shown by said formula (1) is less than more than 50 mol %99.9 mol % of all 
the repeating units, The repeating unit shown by said formula (2) is less than more than 0.1 mol % 
50 mol % of all the repeating units, and the number average molecular weight of polystyrene 

O Q 

conversion is a polymeric fluorescent substance which are 10° -10°. 

[0032]Although based also on the structure of this repeating unit, the sum total of the repeating 
unit shown by the formula (1) and a formula (2) is more than [ of all the repeating units ] 50.1 
mol % at least, and it is more preferred that it is more than [ of all the repeating units ] 70 mol %. 
[0033]This polymeric fluorescent substance is a range which does not spoil the characteristic, 
and may include repeating units other than the repeating unit shown by the formula (1) and a 
formula (2). The repeating unit shown by the formula (1) and a formula (2) and other repeating 
units may be connected in the unit of non-conjugate which has an ether group, an ester group, 
an amide group, an imido group, etc., and those disconjugation portions may be contained in the 
repeating unit. 

[0034]Ar t of a formula (1) is a divalent heterocyclic compound group with which the number of 
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the carbon atoms contained in the allylene group or principal chain part which the number of the 
carbon atoms contained in a principal chain part becomes from 6-60 consists of 4-60, For 
example, the divalent aromatic-compounds group or its derivative group shown in the formula (5) 
or formula (20) of the U.S. Pat. No. 5759709 item gazette, Six or more things are illustrated for 
the number of carbon atoms contained in a principal chain part among a divalent heterocyclic 
compound group, its derivative group, or the basis obtained combining them. In these, a 
phenylene group, a biphenylene group, a naphthalenediyl group, an anthracen-9,10-diyl group, and 
a pyridine- 2,5-diyl group are preferred, and a phenylene group, a biphenylene group, and a 
naphthalenediyl group are still more preferred. 

[0035]When the case where R 2 of a formula (1) and R 3 are substituents other than hydrogen or a 

cyano group is described, as an alkyl group of the carbon numbers 1 -20, A methyl group, an 
ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl 
group, a decyl group, a lauryl group, etc. are mentioned, and a methyl group, an ethyl group, a 
pentyl group, a hexyl group, a heptyl group, and an octyl group are preferred. 
[0036]As an aryl group, they are a phenyl group, C 1 - C 12 alkoxyphenyl group (it is shown that 

C 1 - C 12 are the carbon numbers 1-12.). The following is also the same. C 1 - C 12 alkylphenyl 

group, 1-naphthyl group, 2-naphthyl group, etc. are illustrated. 

[0037]As a heterocyclic compound group, 2-thienyl group, 2-pyrrolyl group, 2-furil group, 2-, 3-, 
or 4-pyridyl group is illustrated. 

[0038]Ar 1 of a formula (1) is shown by -X ^R-j-X 2 ~, and has one or more substituents which 

combine with a principal chain skeleton at two places, and form a ring. X 1 and X 2 are combined 

with two carbon atoms in Ar^ respectively, and these two carbon atoms adjoin mutually, or have 

sandwiched one carbon atom in between. Thus, by having combined with the comparatively near 
position, the improvement effect of the solubility by this substituent, and luminescence and the 
charge transport characteristic is expectable. 

[0039]As an example of a part of alkylene group and alkylene group are O, S, Se, an amino 
group, an alkyl silyl group, a phenylene group, C t - C 12 alkoxyphenyl group (it is shown that C 1 - 
C 12 are the carbon numbers 1-12.). The following is also the same. The basis replaced by the 
basis chosen from the group which consists of C 1 - C 12 alkylphenyl group, a thienylene group, 
and a pyridylene group is illustrated. 

[0040]In the basis shown by this-X ^R^X 2 ~> two or more hetero atoms other than a carbon 

atom do not connect continuously. The basis by which a part of alkylene group was replaced as 
an example of the basis containing a hetero atom by the basis as which it was chosen out of the 
group which it becomes from O, S, Se, an amino group, and an alkyl silyl group is illustrated. 
[0041]More specifically, the basis shown below, the basis which the substituent attached to 
them, etc. are illustrated. 
[0042] 

[Formula 21] 
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[0043]As an example in case R 4 - R 13 are not hydrogen, As an alkyl group, a methyl group, an 

ethyl group, a propyl group, a butyl group, A pentyl group, a hexyl group, a heptyl group, an octyl 
group, an isoamyl group, and a 2-ethylhexyl group are illustrated, and they are a phenyl group, C 1 

- C 12 alkoxyphenyl group (it is shown that C t - C 12 are the carbon numbers 1-12.) as an aryl 

group. The following is also the same. As C 1 - C 12 alkylphenyl group, and a heterocyclic 

compound group, 2-thienyl group, 2-pyrrolyl group, 2-furil group, 2-, 3-, or 4-pyridyl group is 
illustrated. 

[0044]Ar 1 of a formula (1) may have one more or more substituents out of Motomochi to whom 

it is shown by -X ^R^X 2 ~. Although there is no restriction in particular as this substituent, an 

alkyl group, an alkoxy group, an alkylthio group, an alkyl silyl group, an aryl group, an aryloxy 
group, a heterocyclic compound group, an aryl ethenyl group, etc. are illustrated. 
[0045]As an alkyl group, a methyl group, an ethyl group, a propyl group, a butyl group, They are 
illustrated by a pentyl group, a hexyl group, a heptyl group, an octyl group, an isoamyl group, and 
2-ethylhexyl group, and as an alkoxy group, A methoxy group, an ethoxy basis, a propyloxy group, 
a butyloxy group, a pentyloxy group, They are illustrated by a hexyloxy group, a heptyloxy group, 
an octyloxy group, an isoamyl oxy group, and 2-ethyl hexyloxy group, and as an alkylthio group, A 
methylthio group, an ethyl thio group, a propyl thio group, a butyl thio group, a pentyl thio group, 
A hexyl thio group, a heptyl thio group, an octylthio group, an isoamyl thio group, and a 2- 
ethylhexyl thio group are illustrated, and a trimethylsilyl group, a dimethyloctyl silyl group, etc. 
are mentioned as an alkyl silyl group. 

[0046]As an aryl group, a phenyl group, C 1 - C 12 alkoxyphenyl group, C 1 - a C 12 alkylphenyl 
group, 1 -naphthyl group, 2-naphthyl group, etc. are illustrated. 

[0047]As an aryloxy group, a phenoxy group, C 1 - a C 12 alkoxy phenoxy group, C 1 - C 12 alkyl 

phenoxy group, a 1 -naphthyloxy group, a 2-naphthyloxy group, etc. are illustrated. 

[0048]As a heterocyclic compound group, 2-thienyl group, 2-pyrrolyl group, 2-furil group, 2-, 3-, 

or 4-pyridyl group is illustrated. 

[0049]As an aryl ethenyl group, a phenylethenyl group, C 1 - C 12 alkoxyphenyl ethenyl group, C 1 

- C 12 alkylphenyl ethenyl group, 1 -naphthyl ethenyl group, 2-naphthyl ethenyl group, etc. are 
illustrated. 
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[0050]Although what is necessary is just to choose these substituents suitably in the range 
which does not spoil membrane formation nature and the charge transport characteristic, from a 
soluble viewpoint of a polymer material. When it has two or more substituents, it is preferred that 
they are not the same, and in the case of a substituent which has an alkyl chain, a substituent 
with branching or an annular substituent is more preferred than a thing of straight chain shape. 
[0051]As Ar 2 of a formula (2), the same thing as the above-mentioned Ar 1 is illustrated. Ar 2 

does not need to have a substituent and may have one or more bases illustrated as a basis 
which it may have out of Motomochi to whom the above-mentioned Ar t is shown by -X j-Rj-X 

2~. The same thing as what was illustrated to the above-mentioned R 2 and R 3 as R 14 of a 

formula (2) and R 15 is illustrated. 

[0052]As for especially an end group of a polymeric fluorescent substance, although not limited, 
since a luminescent characteristic and a life when an element is used may fall if a polymerization 
activity group remains as it is, being protected by a stable basis is preferred. What has the 
conjugated bond which followed conjugate structure of a main chain is more preferred, for 
example, structure combined with an aryl group or a heterocyclic compound group via a vinylene 
group is illustrated. Specifically, a substituent of a statement, etc. are illustrated by ** 10 of 
JP,9-45478,A. 

[0053] Especially as a synthetic method of this polymeric fluorescent substance, although not 
limited, when it has a vinylene group in a main chain, a method of a statement is mentioned, for 
example to JP,5-202355,A. Namely, a polymerization by a Wittig reaction of a dialdehyde 
compound and a diphosphonium salt compound, As a divinyl compound and a dihalogen 
compound, or a polymerization by a vinyl halogenated compound independent Heck reaction, A 
polymerization by the Horner-Wadsworth-Emmons method of a dialdehyde compound and a JI 
phosphite compound, Methods, such as a polycondensation by the dehydrohalogenation method 
of a compound for having two halogenation methyl groups, a polycondensation by a sulfonium 
salinity solution of a compound which has two sulfonium bases, and a polymerization by a 
Knoevenagel reaction of a dialdehyde compound and a JIASETO nitryl compound, are illustrated. 
[0054]In not having a vinylene group in a main chain, For example, a method of polymerizing with 
oxidizers, such as FeCI 3 , from an applicable monomer, a method of carrying out oxidative 

polymerization electrochemically, a method of polymerizing by a Suzuki coupling reaction, or a 
method by disassembly of intermediate polymers which have a suitable leaving group is 
illustrated. 

[0055]This polymeric fluorescent substance may be randomness, a block, or a graft copolymer, 
and may be polymers which have those interim structures, for example, a random copolymer 
which is tinged with block nature. From a viewpoint of obtaining a polymeric fluorescent 
substance with a high quantum yield of fluorescence, a random copolymer, and a block or a graft 
copolymer which is tinged with block nature is more preferred than a perfect random copolymer. 
A main chain has branching, and it is contained also when there are three or more end pieces. 
[0056]Since this polymeric fluorescent substance uses luminescence from a thin film, what has 
fluorescence by a solid state is used suitably. When using this polymeric fluorescent substance 
also for a charge transport layer, what has moderate charge transport ability is used suitably. 
When using as an electric charge pouring layer, it is preferred to have a work function or 
electron affinity which can promote electric charge pouring from an electrode, and ion may be 
doped in order to make electric charge pouring easy. 

[0057]As a good solvent to this polymeric fluorescent substance, chloroform, a methylene 
chloride, a dichloroethane, a tetrahydrofuran, toluene, xylene, mesitylene, a decalin, n- 
butylbenzene, etc. are illustrated. Although based also on structure and a molecular weight of a 
polymeric fluorescent substance, it can be made to usually dissolve in these solvents 0.1% of the 
weight or more. 

[0058]Molecular weights of this polymeric fluorescent substance are 10 3 - 10 8 in polystyrene 
conversion, and those degrees of polymerization change also with repeated structure or its rate, 
from a point of membrane formation nature — general — the total number of repeated structure 
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— desirable — 10-20000 — further — desirable — 15-10000 — it is 20-5000 especially 
preferably. 

[0059]Since the purity affects a luminescent characteristic when using these polymeric 
fluorescent substances as a luminescent material of polymers LED, it is preferred after 
composition to carry out purification processing of reprecipitation refining, judgment by 
chromatography, etc. 

[0060]By using a polymeric fluorescent substance of such organic solvent fusibility in the case 
of polymers LED creation, When what is necessary is just for after-spreading desiccation to 
have removed a solvent for this solution when membranes were formed from a solution and a 
charge transporting material and a luminescent material are mixed, same technique can be 
applied, and it is dramatically advantageous on manufacture. As a method for film deposition from 
a solution, a spin coat method, casting method, The applying methods, such as the micro gravure 
coating method, the gravure coating method, the bar coat method, the roll coat method, the wire 
bar coat method, a dip coating method, a spray coating method, screen printing, flexo print 
processes, offset printing, and the ink jet printing method, can be used. 

[0061] Although what is necessary is for an optimum value to change as thickness of a luminous 
layer with luminescent materials to be used, and just to choose so that it may become driver 
voltage and a value with moderate luminous efficiency, for example from 1 nm, it is 1 micrometer, 
and is 2 nm - 500 nm preferably, and they are 5 nm - 200 nm still more preferably. 
[0062]Luminescent materials other than this polymeric fluorescent substance may be mixed and 
used for a luminous layer of polymers LED of this invention, for example. A publicly known thing 
can be used as this luminescent material. In a low molecular weight compound, for example A 
naphthalene derivative, anthracene, or its derivative, Perylene or its derivative, a poly methine 
system, a xanthene series, a coumarin series, Coloring matter, such as a cyanine system, 8- 
hydroxyquinoline or a metal complex of the derivative, aromatic amine, a 

tetraphenylcyclopentadiene, its derivative, tetraphenylbutadiene, or its derivative can be used. 
Specifically, it is usable in publicly known things, such as what is indicated, for example in JP,57- 
51 781, A and a 59-194393 gazette. 

[0063]When polymers LED of this invention has an electron hole transporting bed, this polymeric 
fluorescent substance may be used, and it may be used, mixing with this polymeric fluorescent 
substance and other hole transporting materials. Only hole transporting materials other than this 
polymeric fluorescent substance may be used. Although there is no restriction in particular, as a 
hole transporting material used A polyvinyl carbazole or its derivative, Polysilane or its derivative, 
a polysiloxane derivative that has aromatic amine in a side chain, A pyrazoline derivative, an 
arylamine derivative, a stilbene derivative, a triphenyl diamine derivative, Poly aniline or its 
derivative, a polythiophene or its derivative, poly (p-phenylenevinylene), its derivative, poly (2,5- 
thienylene vinylene), or its derivative is illustrated. 

[0064]As this hole transporting material, specifically JP,63-70257,A, What is indicated in a 63- 
175860 gazette, JP.2-135359A a 2-135361 gazette, a 2-209988 gazette, a 3-37992 gazette, 
and a 3-152184 gazette is illustrated. 

[0065]In these, as a hole transporting material used for an electron hole transporting bed, a 
polyvinyl carbazole or its derivative, A polysiloxane derivative which has an aromatic amine 
compound group in polysilane or its derivative, a side chain, or a main chain, Poly aniline or its 
derivative, a polythiophene, or its derivative, Polymers hole transporting materials, such as poly 
(p-phenylenevinylene), its derivative, poly (2,5-thienylene vinylene), or its derivative, are 
preferred, It is a polysiloxane derivative which has aromatic amine still more preferably in a 
polyvinyl carbazole or its derivative, polysilane or its derivative, a side chain, or a main chain. It is 
preferred to distribute a high polymer binder in the case of a low-molecular hole transporting 
material, and to use for it. 

[0066]A polyvinyl carbazole or its derivative is obtained, for example from a vinyl monomer by 
cationic polymerization or a radical polymerization. As polysilane or its derivative, a compound 
given in the 89th volume of a chemical review (Chem.Rev.), 1359 pages (1989), and the British 
patent GB No. 23001 96 public presentation specification etc. are illustrated. Although a 
synthesizing method can also use a method of a statement for these, especially the Kipping 
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method is used suitably. 

[0067]That to which a polysiloxane or its derivative has the structure of the above-mentioned 
low molecule hole transporting material in a side chain or a main chain since there is almost no 
electron hole transportability in siloxane skeletal structure is used suitably. What has especially 
the aromatic amine of electron hole transportability in a side chain or a main chain is illustrated. 
[0068]Although there is no restriction in a method of membrane formation of an electron hole 
transporting bed, in a low molecule hole transporting material, a method by membrane formation 
from a mixed solution with a high polymer binder is illustrated. In a polymers hole transporting 
material, a method by membrane formation from a solution is illustrated. 

[0069]As a solvent used for membrane formation from a solution, if a hole transporting material 
is dissolved, there will be no restriction in particular. As this solvent, chlorine-based solvents, 
such as chloroform, a methylene chloride, and a dichloroethane, Ester solvent, such as ketone 
solvent, such as aromatic hydrocarbon system solvents, such as ether system solvents, such as 
a tetrahydrofuran, toluene, and xylene, acetone, and methyl ethyl ketone, ethyl acetate, butyl 
acetate, and ethyl Cellosolve acetate, is illustrated. 

[0070]As a method for film deposition from a solution, a spin coat method from a solution, 
casting method, The applying methods, such as the micro gravure coating method, the gravure 
coating method, the bar coat method, the roll coat method, the wire bar coat method, a dip 
coating method, a spray coating method, screen printing, flexo print processes, offset printing, 
and the ink jet printing method, can be used. 

[0071]What has absorption what does not check charge transport to a degree very much is 
preferred as a high polymer binder to mix, and not strong to visible light is used suitably. As this 
high polymer binder, polycarbonate, polyacrylate, polymethyl acrylate, polymethylmethacrylate, 
polystyrene, polyvinyl chloride, a polysiloxane, etc. are illustrated. 

[0072]Although what is necessary is for an optimum value to change as thickness of an electron 
hole transporting bed with materials to be used, and just to choose so that it may become driver 
voltage and a value with moderate luminous efficiency, thickness which a pinhole does not 
generate at least is required, and if not much thick, driver voltage of an element becomes high 
and is not preferred. Therefore, for example as thickness of this success transporting bed, from 
1 nm, it is 1 micrometer, and is 2 nm - 500 nm preferably, and they are 5 nm - 200 nm still more 
preferably. 

[0073]When polymers LED of this invention has an electron transport layer, this polymer material 
may be used, and it may be used, mixing with electron transport materials other than this 
polymer material. Only electron transport materials other than this high molecular compound may 
be used. As an electron transport material used, can use a publicly known thing, and An 
oxadiazole derivative, Anthra quinodimethane or its derivative, benzoquinone, or its derivative, A 
naphthoquinone or its derivative, anthraquinone, or its derivative, A metal complex of tetracyano 
ANSURA quinodimethane or its derivative, a fluorenone derivative, diphenyldicyanoethylene or its 
derivative, a diphenoquinone derivative, 8-hydroxyquinoline, or its derivative, etc. are illustrated. 
[0074]Specifically, what is indicated in JP,63-70257,A, a 63-175860 gazette, JP,2-135359,A, a 
2-135361 gazette, a 2-209988 gazette, a 3-37992 gazette, and a 3-152184 gazette is illustrated. 

[0075]Among these An oxadiazole derivative, benzoquinone, or its derivative, A metal complex of 
anthraquinone, its derivative, 8-hydroxyquinoline, or its derivative is preferred, 2-(4-biphenylyl)- 
5-(4-t-buthylphenyl)-1,3,4-oxadiazole, benzoquinone, anthraquinone, and tris(eight quinolinol) 
aluminum are still more preferred. 

[0076]Although there is no restriction in particular as a method of forming an electron transport 
layer, in a low molecule electron transport material, a method according [ a method by membrane 
formation from a vacuum deposition method, a solution, or a molten state from powder ] to 
membrane formation from a solution or a molten state is illustrated with a polymers electron 
transport material, respectively. A high polymer binder may be used together at the time of 
membrane formation from a solution or a molten state. 

[0077]As a solvent used for membrane formation from a solution, if an electron transport 
material and/or a high polymer binder are dissolved, there will be no restriction in particular. As 
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this solvent, chlorine-based solvents, such as chloroform, a methylene chloride, and a 
dichloroethane, Ester solvent, such as ketone solvent, such as aromatic hydrocarbon system 
solvents, such as ether system solvents, such as a tetrahydrofuran, toluene, and xylene, 
acetone, and methyl ethyl ketone, ethyl acetate, butyl acetate, and ethyl Cellosolve acetate, is 
illustrated. 

[0078]As a method for film deposition from a solution or a molten state, A spin coat method, 
casting method, the micro gravure coating method, the gravure coating method, The applying 
methods, such as the bar coat method, the roll coat method, the wire bar coat method, a dip 
coating method, a spray coating method, screen printing, flexo print processes, offset printing, 
and the ink jet printing method, can be used. 

[0079]What has absorption what does not check charge transport to a degree very much is 
preferred as a high polymer binder to mix, and not strong to visible light is used suitably. As this 
high polymer binder, poly (N-vinylcarbazole), poly aniline, or its derivative, A polythiophene or its 
derivative, poly (p-phenylenevinylene), or its derivative, Poly (2,5-thienylene vinylene) or its 
derivative, polycarbonate, polyacrylate, polymethyl acrylate, polymethylmethacrylate, polystyrene, 
polyvinyl chloride, or a polysiloxane is illustrated. 

[0080]Although what is necessary is for an optimum value to change as thickness of an electron 
transport layer with materials to be used, and just to choose so that it may become driver 
voltage and a value with moderate luminous efficiency, thickness which a pinhole does not 
generate at least is required, and if not much thick, driver voltage of an element becomes high 
and is not preferred. Therefore, for example as thickness of this electron transport layer, from 1 
nm, it is 1 micrometer, and is 2 nm - 500 nm preferably, and they are 5 nm - 200 nm still more 
preferably. 

[0081]In this invention, although it is preferred that the anode side is transparent or translucent, 
as a material of this anode, a conductive metal oxide film, a translucent metal thin film, etc. are 
used. Films (NESA etc.) specifically created using electrically conductive glass which consists of 
indium tin oxide (ITO), a zinc oxide (ZnO), tin oxide (SnOg), etc., gold and platinum, silver, copper, 

etc. are used, and ITO, ZnO, and Sn0 2 are preferred. As a manufacturing method, a vacuum 

deposition method, sputtering process, the ion plating method, plating, etc. are mentioned. 
Organic transparent conducting films, such as poly aniline or its derivative, a polythiophene, or 
its derivative, may be used as this anode. 

[0082]As a material of the negative pole used by polymers LED of this invention, a small material 
of a work function is preferred. For example, aluminum, indium, magnesium, calcium, lithium, A 
magnesium silver alloy, a magnesium indium alloy, a magnesium aluminum alloy, An indium silver 
alloy, a lithium aluminum alloy, a lithium Magnesium alloy, a lithium indium alloy, a calcium 
aluminum alloy, graphite, or intercalated graphite is used. 

[0083]As a manufacturing method of the negative pole, a vacuum deposition method, sputtering 
process, the laminating method that bonds a metal thin film by thermo-compression, etc. are 
used. It may equip with a protective layer which protects this polymers LED after negative pole 
production. In order to use this polymers LED stably over a long period of time and to protect an 
element from the exterior, it is preferred to equip with a protective layer and/or a protective 
cover. As this protective layer, a high molecular compound, a metallic oxide, metal fluoride, 
metallic boride, etc. can be used. As a protective cover, a glass plate, a plastic sheet which 
performed low coefficient-of-water-permeability processing to the surface, etc. can be used, 
and a method of pasting this covering together to an element substrate and sealing it by thermal 
effect resin or photo-curing resin, is used suitably. If space is maintained using a spacer, it is 
easy for an element to prevent that of crack ****. If inertness gas like nitrogen or argon is 
enclosed with this space, oxidation of the negative pole can be prevented and it will become 
easy by installing driers, such as barium oxide, in this space further to control that moisture to 
which it stuck by a manufacturing process gives a damage to an element. It is [ among these ] 
preferred to take any one or more policies. What is necessary is just to arrange so that the 
anodes and the negative poles of surface state may overlap in order to obtain an element of 
surface state using polymers LED of this invention. What is necessary is just to form in pattern 
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state an electrode of either one of a method of installing a mask which provided a window of 
pattern state in the surface of a light emitting device of said surface state, a method of forming 
an organic layer of a nonluminescent part extremely thickly, and making it nonluminescent 
substantially, the anode or the negative pole and both, in order to obtain luminescence of pattern 
state. What is necessary is just to arrange so that the anode and the negative pole may be 
formed in stripe shape and it may intersect perpendicularly in order [ both ] to consider it as a 
dot-matrix element. A partial colored presentation and a multicolor display are attained by 
distinguishing by different color a polymeric fluorescent substance in which the luminescent 
color of two or more kinds differs with. 
[0084] 

[Example]Hereafter, in order to explain this invention still in detail, an example is shown, but this 
invention is not limited to these. Here, about the number average molecular weight, the number 
average molecular weight of polystyrene conversion was calculated with gel permeation 
chromatography (GPC) by using chloroform as a solvent. 

[0085]The screw bromine methylation thing of synthetic >1 of the example 1< polymeric 
fluorescent substance 1 and 4-benzodioxane was made to react to the inside of an N.N- 
dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was compounded. The 
phosphonium salt 2.96g, 0.4 g of isophthalaldehyde, and 0.23 g of 1-pyrene carboxyaldehyde 
which were obtained were dissolved in ethanol / toluene (1/1) mixed solvent 70g. Next, 25 ml of 
solutions which mixed 20 ml of ethyl alcohol with 5 ml of lithium methoxide methanol solution 12% 
were dropped at this phosphonium salt, and the ethanol / toluene mixed solution of aldehyde at 
the room temperature. Then, it was made to react at a room temperature for 5 hours. 
[0086]After adding 1 00 ml of ethanol, it allowed to stand at the room temperature overnight and 
the generated precipitate was collected. Next, this precipitate was washed by ethanol. Next, this 
precipitate was dissolved in toluene, ethanol was added to this and reprecipitation refining was 
carried out. Reprecipitation refining was performed twice. Reduced pressure drying of this was 
carried out, and the polymer 0.7g was obtained. The obtained polymer is called the polymeric 
fluorescent substance 1. From a monomer and a polymerization method, the polymeric 
fluorescent substance 1 is the structure in which the repeating unit of the following formula (3) 
and the formula (4) carried out copolymerization by turns, and mainly has a pyrenyl group in an 
end piece. 
[Formula 22] 




CH=CH — 



(3) 

[Formula 23] 

Xr CH=CH - 

(4) 

[0087]The number average molecular weight of polystyrene conversion of this polymeric 

fluorescent substance 1 was 2x10 3 . About the structure of this polymeric fluorescent substance 

1, the spectrum corresponding by 1 H~NMR and an IR spectrum was acquired. The polymeric 
fluorescent substance 1 has very strong fluorescence. 

Fluorescence peak wavelength was 488 nm in chloroform fluid, and was 526 nm in the thin film. 
The polymeric fluorescent substance 1 was able to be easily dissolved in organic solvents, such 
as toluene and chloroform. 

[0088]Siloxane polymer containing aromatic amine was obtained by the same method as Example 
2 of the <composition of polymers hole transporting material 1> European patent gazette No. 
0893485. This is called the polymers hole transporting material 1. This polymers hole transporting 
material 1 was able to be easily dissolved in toluene. 

Membranes were formed by a thickness of 60 nm with the spin coat using the 2.0wt% toluene 
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solution which contains the polymers hole transporting material 1 and the polymeric fluorescent 
substance 1 in the glass substrate which attached the ITO film by a thickness of 1 50 nm by 
creation of an element, and a <evaluation> sputtering technique by the weight ratio of 8:2. 
Stoving of this was carried out for 5 minutes at 150 ** under the atmosphere. After drying this 
at 80 ** under decompression for 1 hour, 50 nm was vapor-deposited by having used the 
aluminum quinolinium complex as the electron transport layer, 50-nm vapor codeposition of 
aluminum and the lithium was further carried out as the negative pole (aluminum:l_i=100:1 (weight 
ratio)), and polymers LED was produced. All the degrees of vacuum at the time of vacuum 
evaporation were 1 - 8x10 ~ 6 Torr(s). By impressing voltage, the obtained element emitted light 
that it is green and brightly. Luminosity was proportional to current density mostly, and luminous 
efficiency was about 2.6 cd/A. 

[0089]The screw bromine methylation thing of synthetic >1 of the example 2< polymeric 
fluorescent substance 2 and 4-benzodioxane was made to react to the inside of an N.N- 
dimethylformamide solvent, and triphenyl phosphine, and phosphonium salt was compounded. The 
phosphonium salt 2.96g and 0.47 g of terephthalaldehyde which were obtained were dissolved in 
100 ml of ethanol. Next, 25 ml of solutions which mixed 20 ml of ethyl alcohol with 5 ml of lithium 
methoxide methanol solution 12% were dropped at the ethanol mixture of this phosphonium salt 
and aldehyde at the room temperature. Then, it was made to react at a room temperature for 7 
hours. 

[0090]The generated precipitate was collected after allowing to stand at a room temperature 
overnight. Next, this precipitate was washed by ethanol. Next, this precipitate was dissolved in 
toluene, ethanol was added to this and reprecipitation refining was carried out. After washing the 
collected precipitate by ethanol, reduced pressure drying of this was carried out, and the 
polymer 0.5g was obtained. The obtained polymer is called the polymeric fluorescent substance 
2. From a monomer and a polymerization method, the polymeric fluorescent substance 2 is the 
structure in which the repeating unit of the following formula (3) and the formula (5) carried out 
copolymerization by turns, and mainly has a pyrenyl group in an end piece. 
[Formula 24] 




ch=ch — 



(3) 

[Formula 25] 

CH=CH 

(5) 

[0091]The number average molecular weight of polystyrene conversion of this polymeric 
fluorescent substance 2 was 2x10 3 . About the structure of this polymeric fluorescent substance 
2, the spectrum corresponding by 1 H-NMR and an IR spectrum was acquired. The polymer 
material 2 has very strong fluorescence. 

Fluorescence peak wavelength was 500 nm in chloroform fluid, and was 526 nm in the thin film. 
The polymeric fluorescent substance 2 was able to be easily dissolved in organic solvents, such 
as toluene and chloroform. 

Polymers LED can be created like Example 1 except using the polymer material 2 instead of 
creation of an element, and the <evaluation> polymer material 1 , and the element obtained emits 
light brightly by impressing voltage. 
[0092] 

[Effect of the Invention]In this invention, the solubility to a solvent is high, and since a specific 
polymer material excellent in membrane formation nature is used, polymers LED of this invention 
is a low voltage and high luminous efficiency. Therefore, this polymers LED can be preferably 
used for devices, such as curved surface shape as a back light, a source of sheet-like light, a 
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m-Cfot), »*L<tt2nm~500nmfJ)?), £ *b 
L < (± 5 n m~ 2 0 0 n mt*fc5 t , 
[0 0 6 2] ^ISf5©ig^LEDro|87te(-i4, 0?^ 

fr, ^yp<^>», 5r-y-^^m> ^>r= 

>-**if'ro#,^«, 8-t Kndri/dfy y V%L,<tt* 

5o Afr«)i-i4s {BJx(*#BBBS 5 7-5 1 7 8 1 
^ IH 5 9- 1 9 4 3 9 3^kSK;:fE«t£*Vtl^3fc(73 

[0 0 6 3] #31^03iiS^LED/&SjE?m^g&*rl- 

tt&V^v * y ^=;i/*;w^/- ^fc U < tt-^d^jS 
#P->7HL< «*c9Sf##\ litfflT 5 

t y — 5 >mmfc, by-7^^ 



t)U<(±Jtro^iS^ 4/ti4#y (2, 

[oo64] M#m^-t. ^.jEimmmt tr, 

BS63-70257 136 3- 1 75860 

#P¥ 2-135359 4§-£«S$U 132-13536 
1 -5§-<&$g, 132-209988 13 3 - 3 7 9 9 

2 H3-152184 ^-'jsmzmM&nx^^z 

[0 0 6 5] ~thtb<D^X\ E7L*ftitBiCfflV^iE?LKi 

SWWi lt, *Ky u< tt-^roii 

SKtC^S^T S Wk^SSr*-r5 y ">n df -y- V«§S§r 

■bL<t±- : t comm#, *?y (p-y^^t^u-v) 

'blXii-^cDpigft:, */ti4/tfy (2, S-^^W 

L < s $ h fc£?£ L < y tr=yw*/w< 
<b L < J4*<7)»|a§Lft\ 4%y '/7^<) b< f«r©i8^Efo 

flWfe u < f4^QW^^#i^r 5 v&Wf 3 * y df-y- 

[0 0 6 6] *Ky fn/i^w-sy— yixfc L< «^r«M* 

i?*/wS^-^J;-pT#feiiS„ ^y 9 :"bL 
fNSMfct Ltd, <^5;&/l" I^tfa.— (Chem. Re 
v. ) 18 9#, 1 3 5 91 (1 9 8 9^) , 3?H#fF 
GB230019 6 -g-^PBjaB#tiE«»-ft-^fe#^J 

'g•J5)c*■ffifcr.^^fc^r:lEi^ro*'^fe&ffl^^5^:i: 

tfx-g&iK fflc*-y¥i/ rmmm v ^ & h 5 0 

[0 0 6 7] ^y->c^-y->-t > L<tt- ; t»^j»ft:tt, v- 
n df If >-#tSflf5t(-(4jE7Lli»iit61t*s ta £ if ftv ^"C\ 
IBM* fc(±±^fc_h|aig^T-E?L«^«-»ro«Jg&*-t- 

[0068] iE7Llii^illgro^I«©*•)'i(c§lJPS^4/ t e^^^ > 
[0069] m&frb(Df$.m^my^%m-i£t ltu, e 

SifflStLT, #np*W, iM;y^l/>\ v^nn 
ffi, r-fe h >\ y= tVi^tvi^ V yf©7- h >-«i§jS, 

fj:g£;n^yK 6W^K 31^1x^71/ y^l/^T-fe^— b 
[0 0 7 0] ®rS^6»)*^ifet L"C(4, ?§«;4>>b<75 
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— hfe VAT— =>— hife, f.fy^-t.js, 

TV-n-hgi, *^y-^EP«J?fe, 7V=¥VRlfflfe 

[oo7i] ms-tzftfr?-'^ ^y~t Lts, 

— K /ffy^^uv, *?yMbt*-^K #y->nAr-y-^ 

[0 0 7 2] E?Lt|)MB©flfl|:i: LTf4. fflV^S#»K 

■ i & 5 J; 5 ^^-TtLfS J; v 'Pte < tt, ty*^ 
^s^^fe L^i/^J; 5 Tie: ^ ^s^g-cfe ij , fea 15 ^ t , 

m?<Dmmw£fim<ts: i 9mt.i'<tev\ tot, 

(4Kfi!c?!l#!^JlroJII¥i: UTi* 1 n m^f> 1 u mX'ib 
V, 0f L<(i2nm~5OOnmt*)0 > & tbfc&t. 
U< H 5 nm~2 0 0 nmt*J>5, 
[0 0 7 3] *^PJOi«^T-LED^«^«iSS^-r 

fm^wf-mmiPr t m& itra l-c t> 4 v \ * 

vfcu<i«roK3S^ Th7->7/7yx7^y^ 

^•7->7yxfi/y>t) b< ii^rro^^ft:, -^7^/=^ 
y VpjSft:, 4fc(4 8 - 1 Kn*f* J V Vfc U < i«r 

[0 0 7 4] *ft*Ji-«U #MBg 63-70257 

R6 3-1 75860t&i, !|#BS^2-13 53 
5 9 132-1 3536 1 %r£M^ 132-209 
9 8 8 4§^8L 133-37992 13 3 - 1 5 2 

i 8 4^-<&^^i|a«stL-cv^5'b(o#^J^$^^5o 

[0 0 7 5] Cltt^©^^, 3f-^-y-v?ry*-^K^ft:, 

'<>-*S*S>'bL< 7yh7#yyfcL 
<tt ; Er©f|^#:, Sfcli8-tKP*i/*y!)yt)L< 
{4*©P*ft<75^S^ft:^»*b<s 2- (4-^7^ 
= -5- (4-t-7*f;V7x=^) -1, 3, 

4-^-dr-y-v?ry— /k ^v7*yy, r^h-y^y 
v, hy^. (8 -^y yy— >V) T>v%~yj>,i£-&t>\z. 

[0 0 7 6] «-T-ei»ISro)S;fl»S;i: UT!4#(c$iJ|3fi(i7«c 



(10) 
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-55, ftft^m*ffimmix*i±mm*tcimtimmt>-'ib<v 
[0077] igfSd^cD^flf i-fflv^s^t Ltii m 

[0078] Mm^frtemmtkmfrtb><Df&mjjmt l-c 

tfT^ — R£, :?"9t:"T=i— MA, -><— 3— hiS, n — 
[0 0 7 9] m-g-f-SiS^^^-T y^-i LXIJ, «lt 

ft^'M -S itt, /K y ( n - v'—jvjj /w* y 

yfcu<tt^ro^^ *xy ( P -7x^vvif=i/ 
:/) <b L < f«rro^*f#:, #y (2, s-f-^-ui*-*? 
-w^) ^ixte-tro^Uft:, #y*-#^-h, #y 
r^yv-K ^gviyr^ y u— k #yygvw< 

[0 0 8 0] *^fwilS©i^J¥i L-Ci4, fflV^5#t»- 
i & 5 J; 5 icmmrtm-i X v ^s, < 1 1 /t- 

(iiSm-^ $i^S»BD¥i: Ltlt, 1 n m^^b 1 m m^fe 
•9, UfL<tt2nm~500nmtfc»), 
L< ii5 nm~2 0 0 nmt't)5. 
[0 0 8 1] ^WOol^T, |S§»J^»3*7cte^S 

5„ JW£«Ji-tt, 'f i^v^ A . xX • r^lM K (IT 
O) , mm^h (ZnO) , mtX* (SnOj ^> 
fcfr5^mte#5:*£J^T{ft££n;fcl8S (NESAft 

ti ^, ia^fe, m, mmm^^bti, no, zn 



[0 0 8 2] #3P^©il55^LED^m^l^l©*tfi- 

^v? y g^A-ryi^ yg^ 

[0 0 8 3] l^ffiOflH^ifet U-Cii, ^ 

^ s/ * y > ^"fe, 4fc^M«s«*mffi»i-s 5?*-h 

V\ Ml-, Ky h-v h y s/^SS^Pi-rsfc&fcte, 
[0 0 8 4] 

- (GPC) f;iJ;9#y^wvmjf©Ifc¥^9-^*£ 
[00 8 5] MMM 1 
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^Affi^r-a-^Lfc,, #k;}"l.fc*;*#=>7-Mg2. 96 g 
1 4 y 7?^T;>ft K 0 . 4gtl-tf H^/l^^r 
i/TVi^fc K0. 23gtlr, x:?y — /k/ h/v-jtv 

mWti^ 12%!)f^W Ky ^7— /M§?g5m 

1 £:t<3vW7>'V= — A- 2 0ml t \^fdmW. 2 5 m 

[0 0 8 6] my/— /H 0 0ml £?SJPLfdi, — ^ 

7g£#7t 0 ft ^nfcm-g-^ffi^m^l 
«^«3t#:i«, ^/v-timi*), TIE* 
(3) (4) ro^t)MLWfi:^^E[c#fi-g-bfc:« 

Hb2 2] 




CH=CH 



(3) 

lit 2 3 ] 

_Q-CH=CH_ 

(4) 

[0 0 8 7] ISti^H^ftft: KDtf'J 
T-^^H 1 *^ 2X10'T'l)-5t„ ^iS^S3tffl 

-rs^^y b^*mt'„ w^&ytfo i (±, 

it*:** bT*3 D , *^f— yfettit, n n /}vK£.?g 
?^-Ci44 8 8 nnu #1^(3:5 2 6 nmX"&-?fz. 0 * 

[0 0 8 8] <iS^E?L^lM*t» 1 ^■J+l'&fF 
£rfg0 8 9 3 4 8 5 -f-»*Jfe^!l 2 t PI C^ft-C, *=#R 

E7L«I^#^|.l ir(*^„ s*ia^E7L®iSI*t»lt±. h 

<^w{^*3J:tl s ffFffi>^^y^fe(-J;'? 1 5 0 nm 

SWW-1 ifl^H^ftttl t£r8 : 2 ©mSJt^tf 
2. Ow t% by^^^fgSrfflV^Xt 0 ^^— He J; 9 
6 0 nmOff^-e^SiUfCo mSrTcSCT 1 5 CC-C'5 



SIi:LT5 0nmlfU $ b^St tT, 
= y ^"7 .£,£5 0 nmSfU (A 1 : L i = 

100:1 (J»i±;) ) , B^LED«Lfc„ H 
j£©t#<Z>^K«> t^tl~8Xl 0'To r ri? 

9« «3fcSW%&)2. 6 c d/A-e&ofc 0 
[0 0 8 9] SlfcM 2 

<rS^- J f-«**2<D^-)5g;> i, 4— o-V^^-y-^ro 

9 Lfc„ #e>*Lfc***=17J»i&2. 96 g 

ifi^7?;v7Art FO. 4 7gtlr 1 i?y-/H 
0 0mlll»*t r 17 AJgfcT 

;Pfk b'(D^f/~ /MBrgW:., 1 2%y^!7A^ h^r 
v- K/ y / — /H#SK 5mli :n?vw7.>l-= — A- 2 0ml 

s?a-e7n#r B iRJSS*fc 0 
[0090] ^LftitK&ia 

Apx.-csit«^bft 0 muLfctm*^-? y-~/^-vm$- 

2tt> ^/-^-iS^ifeJ;^, TIE* (3) i* 
(5) «ai9jSLWi:ds^E(c:*fi-g-L^«5tT% *S 

UK2 4] 




CH=CH 



(3) 

[ft2 5] 

(5) 

[00 9 1] ^«5J- : T-^^2(D#y ^uv&fjtrogc 

2X1 0 3 7?fcofc 0 ^iSS^S*^2 
(DUfjgfcol^Tfi'H-NMR. I R^.-<y h/W-C+iS 

-T5^-<y h/t'fcWfc. «^w»2tt, 

ftt5 0 0nm, SlTT*t±5 2 6 nmT*ofc 0 
^#*5f24^fflV^5y.^•f4^ife^Jl tlsKtL-C, 
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[0 0 9 2] 



7ny h^<— yrogc^ 

(51) Int. CI. 7 IffiSIJfa-e- FI T-W (##) 

H 0 5 B 33/22 H 0 5 B 33/22 B 

Z 



F*— A(##) 3K007 AB03 AB06 BA06 CA01 CB01 
DAOO DB03 EBOO FA01 
4J002 BC011 BQ001 FD206 GQOO 
4J032 BA01 BA02 BA07 BA17 BB03 
BB06 BB09 BC01 BD07 CG03 
CG08 



